We are at the dawn of a new era in technology-the Cognitive Era. We also call it the era of Artificial Intelligence (AI) and Cloud, because it is fueled by data, delivered in the cloud, and powered by systems that continuously learn in partnership with the people who use them.
The type of agility, speed, interaction, and data inquiry required to deliver this innovation is driving significant changes in the fundamentals of system and infrastructure design, including the rise of "Accelerated Computing." This new type of design is a hybrid of traditional processors, with extensive advancements to assist new types of workloads, coupled with specialized silicon, most commonly in the form of graphical processing units (GPUs). These advanced systems accelerate the type of math and information processing required to power these new AI algorithms. At IBM, we are exploring all types of new approaches to help us serve our clients in more meaningful ways to satisfy their evolving IT and business needs.
In advancing this AI journey for our clients, we are excited to see that the transformations are running deeper than just the software. IBM is reinventing IT to make continuous cognitive insight practical at scale. We are revisiting the fundamentals of computing and how best to make these new approaches affordable, resilient, trusted, and highperforming. These new systems will create an important foundation to power a new type of approach in organizations that will be fueled by machine learning models and deep learning networks. While we are at the early stages of this journey, it is already clear that exploiting these new game-changing approaches, both in our own IT organization and in the cloud, is going to require new ways to gain real-time insights to drive sustainable outcomes.
With this in mind, IBM has brought to market our IBM POWER9-based systems to help our clients advance on their own journey to embrace the future and become smarter. We have dedicated significant effort and innovation to ensure that POWER9 systems are the best performing processors for both traditional and newer workloads like AI, as well as for high-performance computing. In fact, two supercomputers fueled by POWER9 systems that IBM built for the U.S. Department of Energy-Summit (Oak Ridge National Laboratory) and Sierra (Livermore National Laboratory)-were recently named number 1 and number 3, respectively, on the Top500 list that ranks the fastest, most powerful supercomputers in the world.
Why are POWER9 systems able to deliver such a superior level of performance? The key attribute of the newer workloads is that the computations are often extensively datadependent. Keeping pace with the data requires computational systems that are both agile and transparent. With POWER9-based systems, we achieve this level of computational agility in two key ways. First, POWER9 systems facilitate high-bandwidth and lowlatency communication between various components, such as processors and accelerators like GPUs via NVLINKs, processors, and memory. Second, POWER9 is composed of extensive and very efficient coherency frameworks among the entire large symmetric multiprocessor and accelerators. These two sets of features significantly improve the performance of data-dependent and irregular computing paradigms that are prevalent in cognitive computing, reducing the burden of resource scheduling.
POWER9 has additional leading features. Among them is the novel lane architecture of the processor. Instead of long pipelines, POWER9 has multiple lanes to execute instructions, with tight dataflow. This dramatically improves the execution of workloads using dynamic scripting languages, while providing expected generational performance growth for traditional workloads. POWER9 also offers transparent advanced security features, such as trusted computing, secure enclave, and hardware-based cryptographic facilities.
POWER9 servers are designed specifically to handle traditional and emerging AI workloads, as well as the fast-evolving world of high-performance computing. At IBM, we are excited to share the stage with clients and partners who have helped us achieve this defining moment of breakthrough innovation in the history of IT.
For this reason, we have dedicated this issue of the IBM Journal of Research and Development to a comprehensive view of POWER9 design and technology engineering that serves as the foundation for cutting-edge next-generation capabilities for clients. We hope you find it both valuable and enlightening, and we look forward to continuing our ongoing dialogue with you.
